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RETAINER CLIPS FOR SECURING A CYLINDRICAL LEVEL VX4L 



Field of the Invention 

5 The invention is in the field of hand tools with spirit level functionality in 

general, and hand tools with one or more cylindrical level vials providing their 
spirit level functionality in particular. 

Background of the Invention 

Hand tools with spirit level functionality typically include either low end 
10 cylindrical level vials with reading lines on their exterior surfaces or high end 
machined acrylic blocks with barrel shaped level vials having reading lines on 
their interior surfaces. Cylindrical level vials are typically of the injected molded 
acrylic type which have now largely superseded the conventional glass blown 
type. Cylindrical level vials are typically secured in hand tools by way of either 
15 one of two conventional assembly techniques as follows: First, a snap-fit 
arrangement as illustrated and described in US Patent 4,571,845 to J. Wright, at 
al entitled "Polycast, Level Instruments with Means for Retaining Level Vials 
Therein ". And second, by gluing. 

Summary of the Invention 

20 The present invention is for a hand tool having a pair of retainer clips, for 

securing a cylindrical level vial in a suitable recess prepared in its web. The 
■ recess preferably snugly accommodates a cylindrical level vial both lengthwise 
and diameterwise, thereby ensuring correct orientation of the level vial with 
respect to the hand tool. The present invention is particularly suitable for a wide 

25 range of plastic molded or metal casted' hand tools whose web thickness can be 
'readily controlled during manufacturing. The 'main purpose of the hand tools' 
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may not necessarily be for use as a spirit level but are additionally provided with 
spirit level functionality for user convenience- 
Brief Description of the Dravymgs 

In order to understand the invention and to see how it can be carried out in 
practice, preferred embodiments will now be described, by way of non-limiting 
examples only, with reference to. the accompanying drawings in v/hich similar 
parts are likewise numbered, and in which: 

Fig. 1 is a perspective close-up view of a portion of a spirit level and a 
partially dissembled level vial assembly for use therewith in accordance with the 
present invention; 

Fig. 2 is a perspective close-up view of the portion of the spirit level of 
Figure 1 with the assembled level vial assembly mounted therein; and 

Fig^3Js a close-up view of an alternative cylindrical level vial retaining 
arrangement in accordance with the present invention. 

DescoptioB of Preferred Embodiments 

Figure 1 is a close-up view of a portion of a plastic molded spirit level 1 
(constituting a hand tool with spirit level capability) including a web 2 formed 
with a recess 3 for receiving a level vial assembly 4 for horizontal leveling 
purposes. The level vial assembly 4 includes a cylindrical level vial 6 and a pair 
of annular retainer clips 7 A and 7B for securely mounted the level viak6 in the 
recess 3. The level vial 6 has a cylindrical exterior surface 8, a pair of opposite 
end walls 9A and 9B, and a longitudinal axis 11. The level vial 6 has a length L 
and a diameter D. The exterior surface 8 is provided with a pair of reading lines 
12 for providing a visual indication as to whether the level vial 6 is horizontally 
aligned along its longitudinal axis 11. Each retainer clip 7 is slidable along the 
level vial 6, and has a pair of identical notches 13A and 13B each having a 
narrow neck 14 widening into a'horseshoe shaped recess 16. 
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The recess 3 has a pair of opposite side walls 11 A and 17B respectively 
provided with viai supports ISA and 18B each formed with identical lower and 
upper lugs 19A and 19B respectively having an upper surface 21 and a lov^er 
surface 22. The separation S between a recess's opposite vial supports ISA and 
18B is only slightly greater than the level vial's length L whereby a level viai 6 is 
snugly lengthwise accommodated therebetween. The height H between, the 
lower lugs' upper surfaces 21 and the upper lugs' lower surfaces 22 is only 
slightly greater than a level vial's diameter D whereby a level vial 6 is snugly 
diameterwise accommodated therebetween. The lower lugs \9A and upper lugs 
19B are formed with widened tips 23 for a snap-fit arrangement in a retainer 
clip's recesses 16. 

The method of assembly of the spirit level 1 is as follows: 
The two retainer clips 7A and 7B are slided toward the middle of the level 
vial 6. The assembled level vial assembly 4 is inserted into the recess 3 "from the 
side so as to be snugly accommodated therein both lengthwise and diameterwise. 
The retainer cHps 7A and 7B are displaced away one from the other until the 
retainer clip 7A snap fits onto the vial support ISA and the retainer clip 7B snap 
fits onto the vial support! SB (see Figure 2). 

While the invention has been described with respect to a iiinited number 
of em.bodiments, it will be appreciated that many variations, modifications, and 
other applications' of the invention can be made within the scope of the appended 
claims. For example, an O. shaped retainer clip 24 can be employed for sliding 
insertion into a pair of cutouts 26A and 26B formed on either side of a semi- 
• cylindrical vial support 27 (see Figure 3). 
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Claims: 



1 . A hand tool with spirit level functionality comprising: 

(a) a cylindrical level vial having a longitudina^xis; 

(b) a web having a recess' with a pair of <^posite side wails for snugly 
lengthwise receiving said level vial; and 

(c) a pair of retainer clips for securely mounting said level vial in said recess. 



2, The tool according to claim 1 wherpin a retainer clip of said pair ot 
10 retainer clips is annular shaped for slidingiy receiving said level vial. 



15 



3, - The tool according to claim 2 whkein a retainer clip has a notch for 
securely engaging a lug protruding from|a side wail of said recess in the axial 
direction of said level vial in said recess. 



4 The too^ aceordins: to claim 3 ^wherein said lug prevents the outward 
dispiaceni.ent of said level vial from said recess in a direction perpendicular to its 
longitudinal axis in the plane of said web. 



20 5. ' The tool according to claim 2 wherein a retainer clip has a pair of notches 
for securely engaging a pair of lugs protruding from a side wall of said recess in 
the axial direction of said level vial infsaid recess. 



6. The tool according to claim § wherein said pair of lugs snugly receive 
25 said level vial diameterwise to prev snt the outward displacement of said level 

vial from said recess in a direction perpendicular to its longitudinal axis in the 
plane of said web. 

7. A hand tool with spirit level functionality substantially as described 
30 hereinabove and as shown in the atti 



ched drawings 
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8. A method for assembling a hand tool with spirit level functionality, the 
method comprising the steps of: / 

(a) providing a hand tool with a web having a recess with a pair of opEJOsite 

I 

side walls for snugly lengthwise receiv/ing a cylindrical level vial having a 



longitudinal axis; 



... 



(b) placing an injected molded near cylindrical level vial in the recess: and 

(c) deploying a pair of retainer clips lor securely engaging the level viai in the 



recess. 



9. The method according to claim 8 wherein the level vial is initially 

I 

provided with a pair of annular retainer clips slidingly mounted thereon whereby 

I 

the pair of retainer clips are outwardly displaced one away from the other for 

I 

securely engaging the opposite side walls of the recess. 
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